Two novel triterpene holostane nonsulfated pentaosides, kolgaosides A (1) and B (2), and one known, holothurinoside B (3), were isolated from the Arctic sea cucumber Kolga hyalina, the second representative of the family Elpidiidae, order Elasipodida, from which triterpene glycosides have been obtained. The structures of 1 and 2 were elucidated using 1 H and 13 C NMR and 2D NMR procedures (HSQC, HMBC, COSY, ROESY, TOCSY) and HRESI massspectrometry. Kolgaosides A (1) and B (2) demonstrate low cytotoxic activity against the cells of the ascite form of mouse Ehrlich carcinoma and moderate hemolytic activity against mouse erythrocytes, despite the presence of hydroxy groups in the side chains of the aglycones. The glycosides of K. hyalina are similar to those of the Antarctic sea cucumber Rhipidothuria racowitzai Hèrouard, 1901 (=Achlionice violaescupidata) (Elasipodida: Elpidiidae); this may have chemotaxonomic significance.
The Arctic sea cucumber Kolga hyalina is the second representative of this order to be studied for its triterpene glycosides. Herein, we report the isolation and structural elucidation of kolgaosides A (1) and B (2) , two new nonsulfated pentaosides of a holostane series. Holothurinoside B (3), previously isolated from Holothuria forskalii [7] , was also found in K. hyalina and identified by its 13 C NMR spectrum.
The carbohydrate moieties of glycosides 1 and 2 were identical and consisted of five monosaccharide residues, as deduced from the 13 C NMR spectra, which indicated signals for five anomeric carbons at  103.2-105.5. These were correlated by the HSQC spectrum with the corresponding signals of the anomeric protons at Table 1 ). The coupling constants of the anomeric protons indicated that the glycosidic bonds had a -configuration in all cases [8] .
The 13 C NMR spectra of the carbohydrate parts of kolgaosides A (1) and B (2) were identical to that of holothurinoside B (3), isolated also from K. hyalina and identified by its 13 C NMR spectrum with that recorded earlier for the glycoside from Holothuria forskalii [7] . The carbohydrate chain of 1-3 is a pentasaccharide, branched at the first monosaccharide (D-xylose) and containing D-quinovose, D-glucose, and 3-O-methyl-D-glucose as the second, third and fourth (terminal) residues, respectively. The fifth (terminal) monosaccharide was also D-glucose. The assignment of the sugars to the D-series was made by analogy with all known sea cucumber triterpene glycosides.
The positions of the interglycosidic linkages in 1 and 2 were deduced from ROESY and HMBC spectra ( Table 1 ). Cross-peaks were observed between H-1 of the first monosaccharide residue (xylose) and H-3 (C-3) of an aglycone, H-1 of the second monosaccharide residue (quinovose) and H-2 (C-2) of the first monosaccaharide residue (xylose), H-1 of the third monosaccharide residue (glucose) and H-4 (C-4) of the second monosaccharide residue (quinovose), H-1 of the fourth monosaccharide residue (3-O-methylglucose) and H-3 (C-3) of the third monosaccharide residue (glucose), and H-1 of the fifth monosaccharide residue (glucose) and H-4 (C-4) of the first monosaccharide residue (xylose). The structure of the aglycone of kolgaoside A (1), deduced by extensive analysis of NMR spectra (HSQC, HMBC, COSY, ROESY) ( Table 2) , was found to be of a holostane series [from the signals at  174.5 (C-18) and  87.1 (C-20) in the 13 The aglycone of kolgaoside B (2) was deduced by extensive analysis of NMR spectra (HSQC, HMBC, COSY, ROESY) ( Table  3 ). The polycyclic system of the aglycone was identical to that of 1; this was corroborated by the coincidence of the signals C-1-C-19 and C-30-C-32 in their 13 C NMR spectra. The signals of the aglycone side chain in the 13 C NMR spectrum of 2 were close to those in the spectrum of achlioniceoside A 2 from Rhipidothuria racowitzai (=Achlyonice violaescupidata) [6] , having the 23(24)double bond and hydroxy group attached to C-25. Indeed, the signals of carbons at  120.6 (C-23), 143.6 (C-24) and 69.4 (C-25) in the 13 The cytotoxic activity of compounds 1-3 and holothurin B 4 , isolated earlier from Holothuria polii [9] against the ascite form of mouse Ehrlich carcinoma cells and hemolytic activity against mouse erythrocytes have been studied (Table 4 ). Cucumarioside A 1 , isolated earlier from the sea cucumber Eupentacta fraudatrix [10] was used as a positive control in all tests. Holothurinoside B (3) showed moderate cytotoxicity and hemolytic activity. Kolgaoside B (2) having the aglycone with the 23-en-25-hydroxy fragment in the side chain demonstrated slight cytotoxicity and moderate hemolytic activity, whereas holothurin B 4 having the same aglycone and differing from 2 by the disaccharide carbohydrate chain with one sulfate group was not cytotoxic and only slightly hemolytic. Surprisingly, kolgaoside A (1) showed relatively high cytotoxicity and hemolytic activity despite the presence of a hydroxy group at C-24 of the side chain.
It is known, that hydroxy groups attached at C-24 or C-25 of the side chains usually dramatically decrease the cytotoxic and hemolytic activity of the glycosides. This decrease in activity was observed even if the linear tetrasaccharide carbohydrate chain was present (this is very significant for demonstrating the activity based on the membranotropic action of the glycosides) [10, 12, 13] .
So, the presence in kolgaosides A (1) and B (2) of the pentasaccharide sugar chain branched at C-4 of the first (xylose) residue along with a 12,17-dihydroxy-9(11)-en fragment in the aglycone compensates for the decreasing influence of the hydroxy groups bearing to the side chain on the activity of the glycosides. The revelation of the influence of the fifth monosaccharide residue (glucose) attached to C-4 of the first sugar unit in the carbohydrate chains of the glycosides may be important for the prediction of potential activity of new triterpene glycosides.
The triterpene oligoglycosides 1-3, isolated from the Arctic sea cucumber Kolga hyalina (Elasipodida: Elpidiidae), have identical nonsulfated pentasaccharide carbohydrate moieties, branched at the first (xylose) residue, and differ from each other only by the structures of the aglycone side chains. It is known that triterpene glycosides are specific for groups of genera, genera and sometimes species of sea cucumbers [1, 2, 13, 14] . It is interesting that glycosides 1-3 from the Arctic species K. hyalina are very similar to those of the Antarctic sea cucumber Rhipidothuria racowitzai (=Achlionice violaescupidata), representative of the same family Elpidiidae. Kolgaosides A (1) and B (2) are desulfated and 17hydroxylated derivatives of achlioniceosides A 1 and A 2 from A. violaescupidata, respectively. Hence, both chemically studied species of sea cucumbers belonging to the family Elpidiidae contain triterpene glycosides with similar chemical features, including a holostane aglycone with a 12-hydroxy-9(11)-en fragment and pentasaccharide carbohydrate chain branched at the first xylose residue. This finding may confirm the common origin of sea cucumber of the family Elpidiidae in the Arctic and Antarctic regions with dispersal pathways in the abyssal of the World Ocean.
It is also interesting that structural peculiarities of 1-3 are similar to those of glycosides from sea cucumbers of the family Holothuriidae, order Aspidochirotida. Kolgaosides A (1) and B (2) are structurally related to the glycosides of Holothuria forskalii [7] , differing from them only by the aglycones side chain structures. Moreover, holothurinoside B (3) found in K. hyalina was earlier isolated from H. forskalii. This finding is a very interesting example of parallel evolution of glycosides in distant taxa (different orders) of sea cucumbers.
It also interesting to note that the depth of 4354 m is the maximum depth from which marine invertebrates have been collected for biochemical studies of their secondary metabolites, and this type of collection has never been carried out so far in the Central Arctic. 
Experimental

General experimental procedures:
